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WE CLAIM: 

1 . A robotic system comprising a master end and a slave end with an electronic interface 
located between said master end and said slave end, said slave end being physically controllable 
for several physical movements by physical movements at said master end, said master end and 
said slave end each having at least four degrees of freedom, said slave end having force 
measurement elements for each of said at least four degrees of freedom, said force measurement 
elements on said slave end being constructed to provide signals to said master end, said master 
end being constructed to receive said signals from said slave end and to emulate each force 
applied at said slave end at said master end, said interface passing signals between said master 
end and said slave end. 

2. A robotic system as claimed in Claim 1 wherein said interface is one or more computers, 
said slave end being a simulation program on at least one of said one or more computers. 

3. A robotic system as claimed in Claim 1 wherein said interface is a computer located at 
the master end and a computer located at the slave end, said computers being remote from one 
another. 

4. A robotic system as claimed in Claim 1 wherein said interface is a computer located at 
said master end and a computer located at said slave end, said master end and said slave end 
being remote from one another. 

5. A robotic system as claimed in any one of Claims 1 , 2 or 3 wherein at least three physical 
movements at said master end correspond to at least three physical movements respectively at 
said slave end. 

6. A robotic system as claimed in Claim 1 wherein there are at least five degrees of freedom 
of said at least four degrees of freedom, there being one degree of freedom for each physical 
movement at said master end and each corresponding physical movement at said slave end. 

7. A robotic system as claimed in Claim 1 wherein said interface has a first haptic device at 
said master end and a second haptic device at said slave end, said first and second haptic devices 
being interconnected through said interface to transmit physical movements at said master end to 
said slave end and vice-versa. 

8. A robotic system as claimed in Claim 1 wherein physical movements at said master end 
are transmitted to said slave end electronically and a force of each physical movement at said 
slave end is fed back to said master end. 
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9. A robotic system as claimed in Claim I wherein said interface is one or more computers, 
said slave end being a simulation program on at least one of said one or more computers. 

10. A robotic system as claimed in Claim 1 wherein said slave end is constructed to receive 
signals from said master end and said master end is constructed to provide signals to said slave 
end. 

11. a robotic system as claimed in Claim 10 wherein said master end and said slave end are 
remote from one another, said slave end being constructed to repeat physical movements at said 
master end and to provide force feedback to said master end for said physical movements. 

12. A robotic system as claimed in Claim 10 wherein said master end is constructed to impart 
a roll to said slave end, said slave end having a force measurement element for said roll at said 
slave end, said force measurement element being constructed to provide a signal to said master 
end, said master end being constructed to emulate at said master end a force applied to said roll 
at said slave end. 

13. A robotic system as claimed in Claim 12 wherein a force feedback for said roll is 
measured at said master end by a pre-tensioned cable having two ends pinned to a disk at one 
location along a circumference of said disk, said ends extending around said disk in opposite 
directions with a motor to impart a roll motion to said disk in response to a signal from said slave 
end. 

14. A robotic system comprising a master end and a slave end with an electronic interface 
located between said master end and said slave end, said slave end being physically controllable 
for at least one physical movement by at least one physical movement at said master end^ said 
master end and said slave end each having at least one degree of freedom, said at least one 
degree of freedom being a roll, said slave end having a force measurement element for said roll 
at said slave end, said force measurement element being constructed to provide a signal to said 
master end, said master end being constructed to receive said signal from said slave end and to 
emulate at said master end a force applied to said roll at said slave end. 

15. A robotic system comprising a master end and a slave end with an interface between said 
master end and said slave end, said slave end being physically controllable for at least one 
physical movement by at least one physical movement at said master end, said master end and 
said slave end each having at least one degree of freedom, said at least one degree of freedom 
being an opening and closing movement of a free end element at said slave end, said slave end 
having a force measurement element for said movement of said free end element, said force 
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measurement element being constructed to provide a signal to said master end, said master end 
being constructed to receive said signal from said slave end and to emulate at said master end 
each force applied to said free end element at said slave end. 

1 6. A robotic system as claimed in Claim 6 wherein said physical movements are pitch, yaw, 
insertion and removal, roll and movement of a free end element on said slave end. 

1 7. A minimally invasive surgical device, said device comprising a master end and a slave 
end with an electronic interface between said master end and said slave end, said slave end being 
physically controllable for several physical movements by physical movements initiated at said 
master end, said master end and said slave end each having at least four degrees of freedom, said 
slave end having force measurement elements for each physical movement, part of said slave end 
being shaped to be inserted into a patient through a small incision, said force measurement 
elements on said slave end being constructed to provide signals to said master end, said master 
end being constructed to receive said signals from said slave end and to emulate each force 
applied to said slave end at said master end, said interface passing signals between said master 
end and said slave end. 

1 8. A minimally invasive surgical device as claimed in Claim 1 7 wherein said interface is 
one or more computers, there being a simulation program on at least one of said one or more 
computers. 

19. A minimally invasive surgical device as claimed in Claim 17 wherein said interface is a 
computer located at said master end and a computer located at said slave end, said computers 
being remote from one another and being capable of passing signals between one another. 

20. A minimally invasive surgical device as claimed in Claim 1 7 wherein one of said 
physical movements is a roll and there is force feedback from said slave end to said master end 
for said roll. 

21 . A minimally invasive surgical device as claimed in Claim 17 wherein part of said slave 
end is shaped to be inserted into a patient through a small incision. 

22. A minimally invasive surgical device as claimed in Claim 1 7 wherein said slave end has 
a laparoscopic member, said laparoscopic member having a free end element located at an outer 
end thereof, said free end element being movable in one of said physical movements, said free 
end element being constructed to provide force feedback to said master end for movement of 
said free end element. 
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23 . A minimally invasive surgical device as claimed in Claim 1 7 wherein part of said slave 
end is shaped to be inserted into a patient through a small incision, said part having a diameter 
not exceeding substantially 10 millimetres. 

24. A minimally invasive surgical device as claimed in Claim 1 7 wherein said slave end has 
an endoscopic member, said endoscopic member having a free end element located at an outer 
end thereof, said free end element being movable in one of said physical movements, said free 
end element being constructed to provide force feedback to said master end for movement of 
said free end element, there being strain gauges on a support for said free end element, said 
support being remote from said free end element. 

25. A minimally invasive surgical device as claimed in Claim 24 wherein said endoscopic 
member is comprised of three concentrally mounted tubes, said tubes being movable 
longitudinally relative to one another, there being an outer tube, an inner tube and a middle tube, 
said middle tube being connected to a base of said free element and said inner tube being 
connected to a movable portion of said free end element so that said free element can move 
between an open position and a closed position by linear movement of said inner tube relative to 
said middle tube. 

26. A minimally invasive surgical device as claimed in Claim 24 wherein said free end 
element is selected from the group of a grasper, a scissors and a dissector or other cutting, 
grasping or dissecting means, a movement of said free end element being in a non-linear 
direction relative to said tubes. 

27. A minimally invasive surgical device as claimed in Claim 26 wherein there is a load cell 
mounted between an inner end of said inner tube and a motor to measure operational forces on 
said free end element 

28. A minimally invasive surgical device as claimed in Claim 27 wherein 
compression/tensional axial forces on said free end element are measured by strain gauges on a 
link between said endoscopic instrument and said haptic device. 

29. A minimally invasive surgical device as claimed in Claim 28 wherein lateral forces on 
said free end element are measured by strain gauges located on opposite sides of said inner tube 
remote from said free end element. 

30. A minimally invasive surgical device as claimed in Claim 29 are measured by a strain 
gauge placed on said middle tube remote from said free end element. 
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31. A minimally invasive surgical device as claimed in Claim 29 wherein said link between 
said endoscopic instrument and said haptic device has two arcuate arms that are pivotally 
mounted relative to one another with a brace extending upward from a lower end of one said 
arcuate arms, said brace supporting an inner end of said endoscopic instrument and containing 
strain gauges to measure axial forces on said free end element. 

32. A minimally invasive surgical device as claimed in Claim 1 7 wherein said slave end is 
constructed to receive signals from said master end and said master end is constructed to provide 
signals to said slave end. 

33 . A minimally invasive surgical devices as claimed in Claim 32 wherein said master end 
and said slave end are remote from one another, said slave end being constructed to repeat 
physical movements at said master end and to provide force feedback to said master end for said 
physical movements. 

34. A minimally invasive surgical device as claimed in Claim 32 wherein said master end is 
constructed to impart a roll to said slave end, said slave end having a force measurement element 
for said roll at said slave end, said force measurement element being constructed to provide a 
signal to said master end, said master end being constructed to emulate at said master end a force 
applied to said roll at said slave end. 

35. A minimally invasive surgical device as claimed in Claim 34 wherein a force feedback 
for said roll is measured at said master end by a pre-tensioned cable having two ends pinned to a 
disk at one location along a circumference of said disk, said ends extending around said disk in 
opposite directions with a motor to impart a roll motion to said disk in response to a signal from 
said slave end. 

36. A minimally invasive surgical device comprising a master end and a slave end with an 
interface located between said master end and said slave end, said slave end being physically 
controllable for at least one physical movement by at least one physical movement at said master 
end, said master end and said slave end each having at least one degree of freedom, said at least 
one degree of freedom being a roll, said slave end having a force measurement element for said 
roll at said slave end, said force measurement element being constructed to provide a signal to 
said master end, said master end being constructed to receive said signal from slave end and to 
emulate at said master end each force applied to said roll at said slave end. 

37. A minimally invasive surgical device comprising a master end and a slave end with an 
interface located between said master end and said slave end, said slave end being physically 
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controllable for at least one physical movement by at least one physical movement at said master 
end, said master end and said slave end each having at least one degree of freedom, said at least 
one degree of freedom being an opening and closing of a free end element at said slave end, said 
slave end having a force measurement element for said opening and closing at said slave end, 
said force measurement element being constructed to provide a signal to said master end, said 
master end being constructed to receive said signal from said slave end and to emulate at said 
master end each force applied to said free end element at said slave end. 

38. A method of operating a robotic system having a master end and a slave end with an 
electronic interface therebetween, said slave end being physically controllable for several 
physical movements by physical movements at said master end, said master end and said slave 
end each having at least four degrees of freedom, said slave end having force measurement 
elements thereon for each of said at least four degrees of freedom, said force measurement 
elements on said slave end being constructed to provide signals to said master end, said master 
end being constructed to receive said signals from said slave end and to emulate each force 
applied at said slave end at said master end, said interface passing signals between said master 
end and said slave end, said method comprising physically moving said master end through said 
at least four degrees of freedom to cause said slave end to physically move through said at least 
four degrees of freedom, detecting force feedback at said master end from signals generated from 
each physical movement at said slave end. 

39. A method as claimed in Claim 38 including the step of passing signals from said master 
end to said slave end to cause said slave end to repeat physical movements from said master end 
at said slave end. 

40. A method as claimed in Claim 39 including the step of using motors and encoders to 
receive said force feedback at said master end. 
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Claims as presented in our Preliminary Amendment of April 23, 2006. 
WE CLAIM: 

1 . ORIGINAL A robotic system comprising a master end and a slave end with an 
electronic interface located between said master end and said slave end, said slave end being 
physically controllable for several physical movements by physical movements at said master 
end, said master end and said slave end each having at least four degrees of freedom, said slave 
end having force measurement elements for each of said at least four degrees of freedom, said 
force measurement elements on said slave end being constructed to provide signals to said 
master end, said master end being constructed to receive said signals from said slave end and to 
emulate each force applied at said slave end at said master end, said interface passing signals 
between said master end and said slave end. 

2. ORIGINAL A robotic system as claimed in Claim 1 wherein said interface is 
one or more computers, said slave end being a simulation program on at least one of said one or 
more computers. 

3. CANCELLED A robotic system as claimed in Claim 1 wherein said interface is a 
computer located at the master end and a computer located at the slave end, said computers being 
remote from one another. 

4. CANCELLED A robotic system as claimed in Claim 1 wherein said interface is a 
computer located at said master end and a computer located at said slave end, said master end 
and said slave end being remote from one another. 

5. CANCELLED A robotic system as claimed in any one of Claims 1 , 2 or 3 wherein 
at least three physical movements at said master end correspond to at least three physical 
movements respectively at said slave end. 

6. ORIGINAL A robotic system as claimed in Claim 1 wherein there are at least 
five degrees of freedom of said at least four degrees of freedom, there being one degree of 
freedom for each physical movement at said master end and each corresponding physical 
movement at said slave end. 

7. ORIGINAL A robotic system as claimed in Claim 1 wherein said interface has 
a first haptic device at said master end and a second haptic device at said slave end, said first and 
second haptic devices being interconnected through said interface to transmit physical 
movements at said master end to said slave end and vice-versa. 
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8. ORIGINAL A robotic system as claimed in Claim 1 wherein physical 
movements at said master end are transmitted to said slave end electronically and a force of each 
physical movement at said slave end is fed back to said master end. 

9. CANCELLED A robotic system as claimed in Claim 1 wherein said interface is 
one or more computers, said slave end being a simulation program on at least one of said one or 
more computers. 

10. CANCELLED A robotic system as claimed in Claim 1 wherein said slave end is 
constructed to receive signals from said master end and said master end is constructed to provide 
signals to said slave end. 

1 1 CANCELLED a robotic system as claimed in Claim 1 0 wherein said master end 

and said slave end are remote from one another, said slave end being constructed to repeat 
physical movements at said master end and to provide force feedback to said master end for said 
physical movements. 

1 2. CANCELLED A robotic system as claimed in Claim 1 0 wherein said master end 
is constructed to impart a roll to said slave end, said slave end having a force measurement 
element for said roll at said slave end, said force measurement element being constructed to 
provide a signal to said master end, said master end being constructed to emulate at said master 
end a force applied to said roll at said slave end. 

13. CURRENTLY AMENDED A robotic system as claimed in Claim « 1 wherein said 
master end is constructed to impart a roll to said slave end, said slave end having a force 
measurement element for said roll at sai d slave end, said force measurement element being 
constructed to provide a force feedback t o said master end, said force feedback at said master 
end being implemented a force feedback for aaid roll ia mcnaured ot aaid master cud by a pre- 
tensioned cable having two ends pinned to a disk at one location along a circumference of said 
disk, said ends extending around said disk in opposite directions with a motor to impart a roll 
motion to said disk in response to a signal from said slave en d, said master end being constructed 
to emulate at said master end a force a pplied to said roll at said slave end 

1 4. CURRENTLY AMENDED A robotic system comprising a master end being 

connected to a computer, said master end h a ving at least four degrees of freedom, said computer 
having a simulation program thereon so that physical movements at said master end are 
simulated on said computer as being p hysical movements on a slave end, said computer 
simulating force measurement elements o n said slave end that are constructed to provide signals 
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to said master end, said master end being constructed to receive said signals from said computer 
and to emulate each force applied at said slave end on said computer at said master end, an 
interface between s aid master end and said computer being an electronic interface, said interface 
passing signals bet w een said master end and said computer, and q slave end with nn eteetreate 
interface located between said mooter end and gaid slave end, s aid slave end being physically 
controllable for at least one physical movement by at least one physical movement at paid master 
end, said master end and said slave end each having at least one degree of freedom, said at least 
one degree of freedom being a roll, said slave end having a force measurement clement for said 
roll at said s lave end, said force mea s urement clement being constructed to provide a signal to 
said master end, said master end being constructed to receive said signal from said slave end and 
to emulate at said master end a force applied to said roll at said alavc end. 

15. ORIGINAL A robotic system comprising a master end and a slave end with an 
interface between said master end and said slave end, said slave end being physically 
controllable for at least one physical movement by at least one physical movement at said master 
end, said master end and said slave end each having at least one degree of freedom, said at least 
one degree of freedom being an opening and closing movement of a free end element at said 
slave end, said slave end having a force measurement element for said movement of said free 
end element, said force measurement element being constructed to provide a signal to said 
master end, said master end being constructed to receive said signal from said%lave end and to 
emulate at said master end each force applied to said free end element at said slave end. 

1 6. ORIGINAL A robotic system as claimed in Claim 6 wherein said physical 
movements are pitch, yaw, insertion and removal, roll and movement of a free end element on 
said slave end. 

17. CURRENTLY AMENDED A robotic system as claimed in Claim 1 wherein said 
system is a minimall y invasive surgical device, part of said slave end being shaped to be inserted 
into a patient throu g h a small incision. A minimally invasive nnrginnl dnvjnn orncf rlmee 
comprising a master end and a slave end with an electronic interface between said master end 
and s aid slave end, said slave end being physically controllable for several physical movements 
by physical movements initiated at said master end, said master end and said slave end each 
having at least four degrees of freedom, said slave end having force measurement elements for 
each physical movement, part of said slave end being shaped to be inserted into a patient through 
a small incision, 3aid force measurement elements on said alavc end being constructed to provide 
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si gnala to arid master end, aaid mooter end being conatruotcd to receive aaid oignal 3 from aoid 
s tave end and to emulate each force applied to aaid alavc end ot paid maatcr end, aaid inte r fac e 
passing signals between said master end and oaid alavc end. 

18. CURRENTLY AMENDED A robotic system as claimed in Claim 37 wherein 
compression/tens ional axial forces on said free end element are measured bv strain gauges on a 
link between said endo scopic instrument and said slave end A minimally invasive aurgicut 
device aa claimed in Claim 17 wherein aaid interface ia one or more computer^ there b ei ng u 
aimulation program on at least one of aaid one or more computers. 

19. CURRENTLY AMENDED A robotic syst em as claimed in Claim 1 8 wherein 
lateral forces on said free end element are measured h v strain gauges located on opposite sides nf 
said inner tube remote from said free end element A minimally invaoivc aurgiccl device aa 
oloimed in Claim 17 wherein oaid interface ia a computer located at aaid mooter end and u 
computer located ot oaid jlavo end, aaid computcra being remote from one another and being 
capable of passing aignala between one another. 

20. CURRENTLY AMENDED A robotic system as claimed in Claim 1 9 wherein 
torsional movements are measured by a strain gauge p la ced on said middle rube remote from 
sa»d free end element A minimally invaaivc aurgical device aa claimed in Claim 17 wherein 
one of oaid phyaicnl movemcnta ia a roll and there ia force feedback from oaid alavc end to aaid 
master end for oaid roll. 

21. CURRENTLY AMENDED A robotic system as claimed in Claim 18 wh^in 
said link between said endoscopic instrument and s aid haotic device has two arcuate aims that 
are pivotally mounted relative to one a n other with a brace extending upward from a lower end nf 
one of said arcuate arms, said brace supporting an inner e n d of said endo scopic instrument an H 
containing , strain gauges to measure axial forces on said free end element A minimnll y ;„■„ ,,,,{ , , 
a urgical dovioc o o claimed in Cloim 17 wherein part of aaid alavc end ia ohaped to be im citui 
into a patient through a omall inciaiou. 

22. CURRENTLY AMENDED A minimally invaaivc aurgical device robotic 
system as claimed in Claim 17 wherein said slave end has a laparoscopic member, said 
laparoscopic member having a free end element located at an outer end thereof, said free end 
element being movable in one of said physical movements, said free end element being 
constructed to provide force feedback to said master end for movement of said free end element. 
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23. CURRENTLY AMENDED A minimally invasive surgical device robotic * 
system as claimed in Claim 1 7 wherein said part of said slave end i s shaped to be inserted into a 
patient through a small incision, said part having has a diameter not exceeding substantially 10 
millimetres. 

24. CURRENTLY AMENDED A minimally invasive surgical device robotic 
system as claimed in Claim 17 wherein said slave end has an endoscopic member, said 
endoscopic member having a free end element located at an outer end thereof, said free end 
element being movable in one of said physical movements, said free end element being 
constructed to provide force feedback to said master end for movement of said free end element, 
there being strain gauges on a support for said free end element, said support being remote from 
said free end element 

25. CURRENTLY AMENDED A minimally invasive surgical device robotic 
system as claimed in Claim 24 wherein said endoscopic member is comprised of three 
concentrally mounted tubes, said tubes being movable longitudinally relative to one another, 
there being an outer tube, an inner tube and a middle tube, said middle tube being connected to a 
base of said free element and said inner tube being connected to a movable portion of said free 
end element so that said free element can move between an open position and a closed position 
by linear movement of said inner tube relative to said middle tube. 

26. CURRENTLY AMENDED A minimally invasive surgical device? robotic 
system as claimed in Claim 24 wherein said free end element is selected from the group of a 
grasper, a scissors and a dissector or other cutting, grasping or dissecting means, a movement of 
said free end element being in a non-linear direction relative to said tubes. 

27. CURRENTLY AMENDED A minimally invasive surgical device robotic 
system as claimed in Claim 26 wherein there is a load cell mounted between an inner end of said 
inner tube and a motor to measure operational forces on said free end element 

28. CURRENTLY AMENDED A minimally invasive surgical device robotic 
system as claimed in Claim 27 wherein compression/tensional axial forces on said free end 
element are measured by strain gauges on a link between said endoscopic instrument and said 
haptic device. 

29. CURRENTLY AMENDED A minimally invasive surgical device robotic 
system as claimed in Claim 28 wherein lateral forces on said free end element are measured by 
strain gauges located on opposite sides of said inner tube remote from said free end element. 
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30. CURRENTLY AMENDED A minimally invnaivc aurgical dcvi c o robotic 
system as claimed in Claim 29 wherein torsi onal movements are measured by a strain gauge 
placed on said middle tube remote from said free end element. 

31. CURRENTLY AMENDED A minimally invnaivc aur gioal device robotic 
system as claimed in Claim 29 wherein said link between said endoscopic instrument and said 
haptic device has two arcuate arms that are pivotally mounted relative to one another with a 
brace extending upward from a lower end of one said arcuate arms, said brace supporting an 
inner end of said endoscopic instrument and containing strain gauges to measure axial forces on 
said free end element. 

32. CURRENTLY AMENDED A robotic system comprising a slave ^ connected 
to a computer, said slave end having at least fou r degrees of freedom, said slav e end having fn™ 
measurement elements for at least one of said a t least four degrees of freedom, said slave *nH 
being physically controllable fo r several phy s i ca l m ovements hv physical movem ents initiated a t 
a control end, part of said slave end being sh a ped to be inserted into a p at ient throug h a small 
incision, said force measurement elements on s aid slave end being constructed to p rovide s.pnnU 
to said computer, said computer having a simu l ation program so that said robotic system can h« 
used as a simulator. A minimally invasive surgical device oj olaimcd in Claim 1 7 wherein uuid 
a lavc end ia conatructcd to receive aignala from said maatcr end and aaid mooter end in 
constructed to provide aignala to oaid alavo end. 

33. CURRENTLY AMENDED A robotic syst em as claimed in Claim 32 wherrin 
said computer is connected to provide m e asurements of force feedbac k at said slaw *nrf a- 
minimally invajivc aurgical doviooo aa claimed iu Claim 32 wherein aaid majt c r end and jaid 
olavc end ore remote from quo another, aaid olavo end being oonotructcd to repeat phyaioal 
movomcnta at aaid mooter end and to provide force feedback to aaid mooter end f o r aaid physi c al 

mni mi p » 

34. CURRENTLY AMENDED A robotic system a s claimed in Claim 33 wherein 
said system is a minimally invasive surgical device wherein said slave en d has an endnsmpir 
member, said endoscopic member having a fre e end element located at an outer end thereof , *»\A 
free end element being movable in one of said physical movements, said fr ee end element bring 
constructed to provide force feedback to said co m puter for movement of said free end element, 
there being strain gauges on a support for said fr ee end element said support being remote frnm 
said free end element. A-minimally invasive aurgical device on claimed in Claim 32 wherein 3aid 
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maatcr end io coiuu u c tcd to impart a roll to aaid olavc end, aaid alavc end having a force 
mcaaurcmcnt clement for aaid roll at aaid slave end, s aid force measurement clement being 
conatructcd to provide a aignol to aaid moatcr end, aaid mooter end being coiuunctcd to cmulut c 
at aaid master end a force applied to aaid roll at aaid slave end. 

35. CURRENTLY AMENDED A robotic system as claimed in Claim 34 wherein 

said endoscopic me mber is compri s ed of three concentrically mounted tubes, said tubes heinp 
movable longitudinally relative to one a nother, there being an outer tube, an inner tube and a 
middle tube, said middle tube being connected to a b ase of said free element and said inner tube 
being connected to a m ovable portion of said free element so that said free element can move 
between an open position and a closed position hv linear movement of said inner tube relative to 
said middle tube. A minimally invaaivc aurgieal device aa claimed in Claim 31 wherein a f oicc 
feedback for aaid roll i fl mcaaurcd at oaid mooter end by a pre tcnaioncd cable having two enda 
pinned to a diak at ono location along a circumference of oaid diok, aaid onda extending around 
oaid diak in oppoaitc dircctiona with a motor to impart a roll motion to oaid diak in response to u 
aignol from aaid alavc end. 

36. CURRENTLY AMENDED A robotic system as claimed in Claim 35 wherein 

said free end element is selected from the group of a g rasper, a scissors and a dissec tor or other 
cutting, grasping or dissecting means, a movement of s aid free end element being in a non-linear 
direction relative to said tubes. A minimally invaaivc aurgieal device oompri o ing a moatc r m id 
and a alavc end with an interface loootcd between aaid mooter end and aaid alavc end, aaid aluv c 
end boing phyaioally controllablo for at lcaat ono phyaicol movement by at lcaat one phya i col 
movement at oaid mooter end, nnid mn - rtnr r-nH nnH a n ;,t nin.,n rnrt rnrh nn vjn& Qt k a3 t Q aQ Ae&ee 
of freedom, oaid at lcaat one degrco of freedom being u roll, aaid alovc end having a ft m x 
mcaaurcmcnt clement for aaid roll at aaid alavc end, aaid force mcaaurcmcnt clem en t b o ing 
conatructcd to provide a aignol to aaid maator end, aaid mooter end being conatructcd to receive 
o oid a ignol from alavc end and to emulate at oaid moat c r end each force applied to aaid roll at aaid 
glove ond. 

37. CURRENTLY AMENDED A robotic system as claimed in Claim 36 wherein 

there is a load cell mounted between an i nner end of said inner tube and a motor to measure 
operational forces on said free end element. A minimally invaaivc aurgieal device oomp^i n g - n 
maator end and a olavo end with an interface located between oaid moatcr end and aaid olavo end, 
a aid olavc end boing phyaically controllable for at lcaat one phyaicol movement by at lcaat on e 
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physical movement at aaid magtcr end, said ma s ter end and said slave end each having at lcaat 
one degree of freedom, said at least one degree of freedom being an opening and closing of - a 
free end element at said slave end, 3aid slave end having a force measurement clement for said 
opening and clo s ing at said slave e nd, said force measurement clement being constructed to 
provide a signal to said master end, said master end being constructed to receive said signal from 
s aid slave e nd and to emulate at said master end each forc e applied to aaid free end clement at 
s aid slave end. 

38. ORIGINAL A method of operating a robotic system having a master end and a 

slave end with an electronic interface therebetween, said slave end being physically controllable 
for several physical movements by physical movements at said master end, said master end and 
said slave end each having at least four degrees of freedom, said slave end having force 
measurement elements thereon for each of said at least four degrees of freedom, said force 
measurement elements on said slave end being constructed to provide signals to said master end, 
said master end being constructed to receive said signals from said slave end and to emulate each 
force applied at said slave end at said master end, said interface passing signals between said 
master end and said slave end, said method comprising physically moving said master end 
through said at least four degrees of freedom to cause said slave end to physically move through 
said at least four degrees of freedom, detecting force feedback at said master end from signals 
generated from each physical movement at said slave end. 

39. ORIGINAL A method as claimed in Claim 38 including the step of passing 
signals from said master end to said slave end to cause said slave end to repeat physical 
movements from said master end at said slave end. 

40. ORIGINAL A method as claimed in Claim 39 including the step of using 
motors and encoders to receive said force feedback at said master end. 
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